. Comparing the morphology of each sample, we found only sample 3 and sample 5 were shell structure. In Figure S2e -S5e, sample 4 and 5 together with sample 3 showed the B1g and A1g peaks in their Raman spectra. Additionally, the Raman spectra of sample 1 and 2 annealed under lower temperature are similar to each other and they are both different from sample 3 and 4. This consequence reminds us that precursors did not decompose totally under these conditions. As a result, the lattice fringe spacing of Figure S2c Figure S7 showed the response of the ammonia gas sensor of sample 3 from 0 to 40 ppm and the corresponding concentration-response curve. This test obviously revealed that the sensor fabricated with sample 3 is sensitive enough to work under lower concentration. Table S2 shows the response time and recovery time compared with previous work. The response and recovery time of the ammonia sensor is shown in Figure S6 [1] [2] [3] [4] [5] [6] . The response and recovery times were 98 s and 30 s, respectively. This is the common result in metal oxide ammonia sensors. Generally, strong adhesion of gas molecules to the sensing material favors sensitivity, however it also makes it more difficult to remove the sensed materials, which is the reason for the slow recovery time of 2D material-based gas sensors [7] .
